Synthetic peptides and non-peptidic molecules as probes of structure and function of Bcl-2 family proteins and modulators of apoptosis.
The Bcl-2 family includes a growing number of proteins that play an essential role in regulating apoptosis or programmed cell death. Members of this family display diverse biological functions and can either inhibit or promote cell death signals. Abnormal gene expression of some Bcl-2 family members such as Bcl-2 that inhibits apoptosis is found in a wide variety of human cancers and contributes to the resistance of tumor cells to conventional therapies through interfering with the cell death signals triggered by chemotherapeutic agents. As such, elucidating the structure-function and mechanism of the Bcl-2 family is important for understanding some of the fundamental principles underlying the death and survival of cells and of practical value for developing potential therapeutics to control apoptosis in pathological processes. Synthetic peptides derived from homologous or heterogeneous domains in Bcl-2 family proteins that might mediate different biological activities provide simplified and experimentally more tractable models as compared to their full-length counterparts to dissect and analyze the complex functional roles of these proteins. Non-peptidic molecules identified from random screening of natural products or designed by rational structure-based techniques can mimic the effect of synthetic peptides by targeting similar active sites on a Bcl-2 family member protein. In this article, we review recent progress in using these synthetic peptides and non-peptidic mimic molecules to obtain information about the structure and function of Bcl-2 family proteins and discuss their application in modulating and studying intracellular apoptotic signaling.